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(57)Abstract: 

PURPOSE: To produce a high density wiring board at low cost by composing the 
wiring conductor of a surface wiring located on the outer surface of a multilayer 
wiring layer and an internal wiring formed of thick film thereby reducing 
transmission loss of signal. 

CONSTITUTION: A multilayer wiring layer 3 is composed of a plurality of wiring 
layers, each having a wiring conductor 4 and a dielectric ceramic film 5, wherein 



an internal wiring 41 located in the multilayer wiring layer 3 is formed of a thick 
film of Cu including a conductive via. On the contrary, a surface wiring 42 located 
on the uppermost surface is formed of a thin film having three layer structure of 
Ti, Pd and Au. Transmission loss of signal can be sustained low because the 
internal wiring has a stabilized low resistance and a high density wiring board can 
be produced at low cost because the internal wiring is formed of a thick film. 
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CLAIMS 
[Claim(s)] 

[Claim 1] a ceramic substrate and wiring - the multilayer-interconnection 
substrate which the multilayer-interconnection layer to which two or more 
laminatings of the wiring layer which has a conductor and a ceramic insulator 
layer were carried out unified - setting - said wiring - the multilayer- 
interconnection substrate characterized by equipping a conductor with the front 
wiring located in the outside surface of a multilayer-interconnection layer, and 
internal wiring located in the interior, and forming internal wiring with the thick film. 
[Claim 2] The multilayer-interconnection substrate of claim 1 in which front wiring 
is formed with the thin film. 

[Claim 3] The multilayer-interconnection substrate of claim 1 with which a 
ceramic insulator layer uses as a principal component at least one or more sorts 
chosen from from among cordierite, a mullite, and glass ceramics. 
[Claim 4] a ceramic substrate top - wiring - the manufacture approach of the 
multilayer-interconnection substrate which is characterized by having each 
following process in carrying out two or more laminatings of the wiring layer 
which has a conductor and a ceramic insulator layer, and unifying. 

(A) baking - wiring - the process which calcinates it after screen-stenciling the 
metallizing ink used as a conductor to a predetermined circuit pattern. 

(B) The process calcinated after applying the photosensitive paste which serves 
as a ceramic insulator layer by baking and exposing and developing negatives 
through a photo mask. 

[Claim 5] Process (A) The manufacture approach of the multilayer- 
interconnection substrate of claim 4 which forms a predetermined circuit pattern 
in a front face with a thin film after repeating - (B). 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention may be used suitable for a high density IC 
package about the multilayer-interconnection substrate which the ceramic 
substrate and the multilayer-interconnection layer unified. 
[0002] 

[Description of the Prior Art] The high density IC package consists of a ceramic 
substrate which serves as a base material, and the thin film wiring section formed 
in the main front face of this ceramic substrate, the frame for the closures which 
becomes the periphery section of that top face from covar etc. further by the case 
is joined, or the I/O pin which consists of much covar etc. is joined to the rear 
face of a multilayer-interconnection substrate. 

[0003] The ceramic substrate consisted of ceramics which uses an alumina etc. 
as a principal component, and it has the insulating layer of two or more sheets of 
a plate configuration, and the various circuit patterns formed in the main front 
face of each insulating layer with the refractory metal, and when the maximum 
upper layer forms thin film wiring, it is ground in order to prevent the focal dotage 



at the time of exposure, and surface waviness is removed. 
[0004] various wiring which the thin film wiring section became the main front 
face of the insulator layer of two or more sheets which consists of minerals 
insulating materials, such as organic insulating materials, such as polyimide, or 
glass, and crystallization glass, and each insulator layer from low resistance 
metals, such as active metals, such as titanium or chromium, and gold, and 
copper, and was formed in thin film technologies, such as vacuum evaporationo, 
sputtering, and plating, -- it has the conductor. And in order to aim at the flow 
between layers, electric conduction beer is suitably prepared in each insulator 
layer. Here, in order that an active metal may improve adhesion with an insulator 
layer, vacuum evaporationo, sputtering, etc. are carried out, but since it is difficult 
to secure conductor thickness sufficient with chisels, such as vacuum 
evaporationo and sputtering, the low resistance metal is plated. 
[0005] 

[Problem(s) to be Solved by the Invention] however, the thing which constitutes 
an insulator layer from organic insulating materials, such as polyimide, in the 
above-mentioned Prior art -- the organic insulating material itself -- very much -- 
being expensive -- in addition, wiring -- a conductor must be inevitably formed by 
the thin film technology, thus, a thin film technology -- wiring - thin film wiring 
which forms a conductor and comes to form a circuit pattern with the so-called 
photolithography is the high technique of cost in which the process is also long. 
Therefore, polish cost and the cost accompanying the increment in a thin film 
wiring layer are added, and it becomes remarkable cost quantity. 
[0006] moreover, the time of what constitutes an insulator layer from minerals 
insulating materials, such as glass and glass ceramics, applying and calcinating 
the paste containing these minerals insulating material - wiring - a conductor -- 
an inner active metal and an inner low resistance metal - being spread - suiting 
- wiring - a resistance rise of a conductor and fixing degradation on the strength 
are caused. The purpose of this invention solves the technical problem of such a 
conventional technique, and is to offer the multilayer-interconnection substrate 



equipped with the wiring layer of high density at low cost. 
[0007] 

[Means for Solving the Problem] the means ~ a ceramic substrate and wiring - 
the multilayer-interconnection substrate which the multilayer-interconnection 
layer to which two or more laminatings of the wiring layer which has a conductor 
and a ceramic insulator layer were carried out unified -- setting -- said wiring -- a 
conductor is equipped with the front wiring located in the outside surface of a 
multilayer-interconnection layer, and internal wiring located in the interior, and the 
multilayer-interconnection substrate characterized by being formed with the thick 
film has internal wiring. 

[0008] In this multilayer-interconnection substrate, as for desirable one, front 
wiring is formed with the thin film. The same desirable thing uses as a principal 
component at least one or more sorts as which a ceramic insulator layer is 
chosen from from among cordierite, a mullite, and glass ceramics. 
[0009] the means of 1 which manufactures such a multilayer-interconnection 
substrate ~ a ceramic substrate top - wiring - in carrying out two or more 
laminatings of the wiring layer which has a conductor and a ceramic insulator 
layer, and unifying, it is characterized by having each following process. 

(A) baking - wiring -- the process which calcinates it after screen-stenciling the 
metallizing ink used as a conductor to a predetermined circuit pattern. 

(B) The process calcinated after applying the photosensitive paste which serves 
as a ceramic insulator layer by baking and exposing and developing negatives 
through a photo mask. 

After desirable one repeats process (A) - (B) in the above-mentioned 
manufacture means, it is the approach of forming a predetermined circuit pattern 
in a front face with a thin film. 

[0010] Here, as for the metallizing ink used as the thick film conductor of internal 
wiring, what uses Cu, Ag, Ag/Pd mixture, Au, and Au/Pd mixture as a principal 
component is desirable. Moreover, as a thin film conductor of front wiring, what 
carried out sputtering of Ti and the Pd to order, and gave Au plating on it, and 



what carried out sputtering of Ti and the Cu to order, and plated Cu, nickel, and 
Au in order on it and the thing which carried out sputtering of the Mo in the 
middle of said Ti and Cu further are desirable. 
[001 1] as the mask used for screen-stencil in each above-mentioned 
manufacture means -- the line breadth of 15-25 micrometers, and sha -- the thing 
of the range of 20-45 micrometers of thickness, 300-400 meshes, the hole pitch 
of 60-90 micrometers, 10-20 micrometers of emulsion thickness, and 40 - 60% of 
numerical apertures is good. 
[0012] 

[Function] since internal wiring of a multilayer-interconnection layer is formed with 
the thick film, even if it receives the heat history by baking - internal wiring - a 
conductor diffuses and a resistance rise is not caused Moreover, in order to form 
a circuit pattern by screen-stenciling metallizing ink, a process serves as low cost 
short. Furthermore, if a photosensitive paste is used for the raw material of a 
ceramic insulator layer, the electric conduction beer which penetrates the 
thickness direction can be formed minutely and with high precision with 
photolithography called exposure development. In addition, the detailed pitch and 
the circuit pattern which balances with high precision of the ceramic insulator 
layer formed with photolithography can be easily formed by screen-stenciling 
metallizing ink using the above-mentioned mask. 

[0013] if front wiring is formed with the thin film on the other hand unlike internal 
wiring - a conductor - a front face becomes flat and neither a bonding wire nor a 
TAB lead is slippery in the cases, such as IC bonding and TAB junction In 
addition, since front wiring does not receive the heat history, even if it forms with 
a thin film, it does not have fear of the resistance rise by the thermal diffusion of 
an active metal and a low resistance metal. 
[0014] 
[Example] 

- Explain the multilayer-interconnection substrate in connection with the example 
of example 1 -[structure of multilayer-interconnection substrate] this invention with 



a drawing. Drawing 1 is the sectional view of a multilayer-interconnection 
substrate. 

[0015] The multilayer-interconnection substrate 1 is what the ceramic substrate 2 
and the multilayer-interconnection layer 3 on it unified, and the characteristic 
impedance is designed by 50 ohms. Itself may be the multilayer-interconnection 
substrate which has internal wiring, and a ceramic substrate 2 may be a veneer 
which does not have internal wiring. 

[0016] the multilayer-interconnection layer 3 - wiring -- two or more laminatings 
of the wiring layer 6 which has a conductor 4 and the ceramic insulator layer 5 
are carried out. and wiring -- the internal wiring 41 located in the interior of the 
multilayer-interconnection layer 3 among conductors 4 is formed with the thick 
film with 10 micrometers [ in thickness], and a width of face of 50 micrometers 
which consists of Cu also including electric conduction beer with a diameter of 50 
micrometers. 

[0017] on the other hand ~ wiring -- the front wiring 42 located in the maximum 
top face among conductors 4 is the same width of face as the internal wiring 41 , 
it is formed with the thin film which consists of Ti with a thickness of 2000A, Pd 
with a thickness of 5000A, and 3 layer structures (illustration abbreviation) of Au 
with a thickness of 2 micrometers, and the display flatness is >90%. a bonding 
pad cross-section configuration as indicated to be display flatness to drawing 2 
here - setting - wiring - the width of face whose height from the front face of t 
and the ceramic insulator layer 5 is 0.8t about the thickness of a conductor 42 
was defined with x(B/A) 100, when setting full [ of B and a pad ] to A. Incidentally 
in the case of the usual thick-film method, display flatness is as low as 60 - 80%. 
Moreover, the ceramic insulator layer 5 is formed in the glass ceramics of the 
dielectric constant 8.8 which consists of HOU lead silicate system glass and an 
alumina, and the thickness is 60 micrometers. 

[0018] The [manufacture approach which is multilayer-interconnection substrate] 
The concrete manufacture approach of the above-mentioned multilayer- 
interconnection substrate is explained below. First, the electric conduction beer 



which carries out the interlayer connection of each wiring of the green sheet of 
five sheets which uses ceramics, such as an alumina, as a principal component 
etc. is pierced and processed, and this beer is filled up with metal pastes, such 
as Tungsten W or Molybdenum Mo. A metal paste is screen-stenciled to a 
predetermined pattern, and various circuit patterns and blaze pads (illustration 
abbreviation), such as signal wiring, power-source wiring, and touch-down wiring, 
are formed in the front face of the green sheet by which beer restoration was 
carried out. And the laminating of these green sheets was carried out, after 
thermocompression bonding was carried out, it was calcinated at the elevated 
temperature around 1500 degrees, and the ceramic substrate 2 was formed. 
[0019] Next, after screen-stenciling the conductive paste which uses Cu with a 
mean particle diameter of 2 micrometers as a principal component to the 
principal plane of a ceramic substrate and forming a touch-down circuit pattern in 
it, it calcinates at the temperature of 900 degrees C. The photosensitive 
insulation paste which moreover uses HOU lead silicate system glass and 
alumina powder as a principal component, and also contains a photosensitive 
emulsion is applied. It exposes through the photo mask which has a 
predetermined pattern, and a developer removes the photosensitive insulation 
paste of the part used as electric conduction beer. And it calcinates at the 
temperature of about 920 degrees C. The 1st wiring layer 61 was formed now. 
[0020] The 2nd wiring layer 62 was formed by similarly, screen-stenciling 
conductive paste on the 1st wiring layer 61, forming and calcinating a signal 
circuit pattern, applying said photosensitive insulation paste on it, performing 
exposure development and calcinating. 

[0021] Thus, spreading, exposure, development, and baking of a photosensitive 
insulation paste were repeated 4 times by this example in printing and baking of 
conductive paste, and a list, under the present circumstances - as the screen 
mask which prints conductive paste ~ each - the line breadth of 20 micrometers, 
and sha - 20 micrometers of thickness, 400 meshes, hole pitch 60micrometer, 
1 5 micrometers of emulsion thickness, and the thing of 47% of numerical 



apertures were used. In conductive paste, the internal wiring 4 and a 
photosensitive insulation paste became the ceramic insulator layer 5. 
[0022] And a photoresist is applied after carrying out sputtering of Ti and the Pd 
to the aforementioned thickness on the front face of the 4th wiring layer, 
respectively. Subsequently, the photo mask with which the surface circuit pattern 
was formed is installed in the upper part, and is exposed, and a developer 
removes the photoresist of the part used as a surface circuit pattern. Furthermore, 
after giving Au plating of about 2 micrometers to the part from which the 
photoresist was removed, front wiring is formed by a solvent's removing a 
photoresist and removing Ti and Pd of a garbage (part by which Au plating is not 
carried out) with an etching reagent. The multilayer-interconnection substrate 1 is 
completed now. 

[0023] The result of having measured the specific resistance of internal wiring of 
the [evaluation] above-mentioned multilayer-interconnection substrate 1 is shown 
in drawing 3 . An axis of abscissa shows among drawing the count which heat- 
treated the multilayer-interconnection substrate 1 on the temperature of 900 
degrees C, and the conditions for holding-time 5 minutes, and an axis of ordinate 
shows specific resistance (unit: muomega and cm). This drawing shows that 
resistance does not change even if internal wiring of this example receives the 
heat history. 

[0024] Since the multilayer-interconnection substrate of [effectiveness of 
example] this example has stable resistance of internal wiring in the low value, it 
can keep the transmission loss of a signal small. Moreover, since the thickness 
of a ceramic insulator layer is thin, the distance of signal wiring and touch-down 
wiring becomes near, and a near end cross talk noise (KB) can be reduced to 
about 2% by pitch 150micrometer 7% by pitch lOOmicrometer. 
[0025] since front wiring is formed with the thin film on the other hand unlike 
internal wiring - a conductor - a front face can become flat, neither a bonding 
wire nor a TAB lead can be slippery in the cases, such as IC bonding and TAB 
junction, and poor junction can be prevented. 



[0026] - For the example of comparison-[structure of multilayer-interconnection 
substrate] comparison, internal wiring was replaced with the thick film of Cu, and 
the thing of the same structure as the multilayer-interconnection substrate of the 
above-mentioned example was prepared except considering as the thin film 
shown in Table 1. 
[0027] 
[Table 1] 
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It replaced with screen-stencil of the [manufacture approach of multilayer- 
interconnection substrate] conductive paste, and the multilayer-interconnection 
substrate for a comparison was manufactured by the same approach as the 
above-mentioned example except forming internal wiring at a FOTORISO 
process like front wiring. 

[0028] The result of having measured the specific resistance of internal wiring on 



the same conditions as an example also about the multilayer-interconnection 
substrate for the [evaluation] above-mentioned comparison is shown in drawing 
4 . From this drawing, although internal wiring of this example of a comparison is 
low resistance at first, by receiving the heat history shows that resistance goes 
abruptly up. And in the thing which has the thick thickness of the metal part of Ti 
or Pd by which sputtering was carried out, the R/C is high. In addition, in this 
drawing, although resistance has fallen by the way, this is based on the condition 
of 15 counts of heat treatment of having been spread, and adhesion is getting 
worse. 

[0029] - The multilayer-interconnection substrates of example 2-this example are 
the multilayer-interconnection substrate of an example 1, and the thing of the 
isomorphism same quality except making the quality of the material of a ceramic 
substrate 2 and the ceramic insulator layer 5 into cordierite. Thus, since the 
dielectric constant is as low as 5.0 when the quality of the material of a ceramic 
substrate 2 and the ceramic insulator layer 5 is made into cordierite, signal 
velocity of propagation serves as a high speed further. Moreover, since the 
quality of the material of a ceramic substrate 2 and the ceramic insulator layer 5 
is the same, a coefficient of thermal expansion is also the same, and both 
adhesion is good. 
[0030] 

[Effect of the Invention] Since the multilayer-interconnection substrate of this 
invention has stable resistance of internal wiring in the low value, the 
transmission loss of a signal is small maintainable. Moreover, since internal 
wiring is formed with the thick film, it can manufacture a high density wiring 
substrate by low cost. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the important section of the 
multilayer-interconnection substrate of an example. 

[Drawing 2] It is a sectional view explaining the definition of the display flatness of 
front wiring. 

[Drawing 3] It is the graph which shows the result of having measured the 
specific resistance of internal wiring, about the multilayer-interconnection 
substrate of an example. 

[Drawing 4] It is the graph which shows the result of having measured the 
specific resistance of internal wiring, about the multilayer-interconnection 
substrate of the example of a comparison. 
[Description of Notations] 

1 Multilayer-Interconnection Substrate 

2 Ceramic Substrate 

3 Multilayer-Interconnection Layer 

4 Wiring -- Conductor 

41 Internal Wiring 

42 Front Wiring 

5 Ceramic Insulator Layer 
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[Drawing 1] 
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[Drawing 2] 




[Drawing 3] 
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[Drawing 4] 



I 11 Si c ni | 




[Translation done.] 



(19) 0#H#ff0T (JP) 



(12) & m 4t ^ & m (a) 



#H¥6- 104569 

(43)^0 ¥^6^(1994)4^150 



(5i) into. 5 mm% ffmmm fi mmmm 

H0 5K 3/46 C 6921 -4E 

H 6921 -4E 

T 6921 -4E 



m% g9sftE®»5(£ 6 H) 



(22) 



#S¥4 - 278034 



¥JS4*P(1992) 9 E22H 



(71) tBIHA 000004547 

»»»«*M*«fflK,git»T14#18^ 

(72) «l#f Jnff *jft 

#tt!l«*M*SSEKit»T14S18^ 0 

(72)fgHJ3^ ^Ja 

#»»«*MflJ««|2^ifcWT14Sl8^ 0 

<72)3KW# ttF AltR 

S»*«*MflT«®l2i«itWT14#18^ 0 

(7i)mx #s± iff 



(54) im(D%m zmmsfflRtzamm-fiik 



(57) [B»J 

k» #HEHH»^affitfig-rsaHiH«4 2 tra 
cwrsi*iM84 1 w«E*4 i*t, j? 

§ e t ttz>ms.m&m 1 . 




-489- 



1 

£/^-#:fcLfc#BE«»«IC£^T> M£Eft$# 

nt^s s: £ fcT5#jfEis*K. 
m i ©fiiiii. 

A7-f h&«iS*ftJ5f7^©5^6atfn5^a:< £ 

>& i mxh^mt-fm^m i ©#se«fe 

E«S«©IBim 
(A) Jil«CJ:DE«»#ta:*^3'5'fX'f>^ft, 
ffij£©E«/l*->fc*2>J->ffl«l/fc«, ttfifc-fS 

is. 

w*a5i xg (a) ~ (b) zmmvTc&, * 

[0 0 0 1] 

BKIUf £^-#ftl,;t#lElgMclSrt3fc©T& 

d, man c^y>r-i?\zftm\zmf$zm%, 

[0 0 0 2] 

\Z ■€■ O Xffi © JIM C 3 ; t-^p^ 6 a -5 Siffl *WW 
J££3tl&»), #HE«*ffi©«ffltC#S!c©3A'-;^ 

[0 0 0 3] t5$5'i'lfiH, 7;i/3:NI££/&#£ 
m73y^X*665. »«©Hi!c&©*eilJl 

J&TSfC&fcoT, «7t«F©ftjiS#'5reKr±'r«&»IC 
[0 0 0 4] ftHEKfitt. #U<5 H*©«aW«B 

to, ^sft^^x§©«a»sMs 

fcL<«^PA^©«tt^is, arte, mm<D\mtx& 

eTffiM£3ftfc#«E*m#£««*.-a>*. -tut, 
#tft»is tc ». h [Howa a h a fc» fc»fi*ft t'7# 



(2) #Fj|^6- 1 0 4 5 6 9 

2 

&2n-c^5©-c&5. 

[0 0 0 5] 

zmmshon, ^©*«K^s#»e^#mtK 

L ftfrfttf a 6 fcK - © «fc 5 fcMRftffi !CTE«##: 
SjfclRU ^b«>57* hU VS«!cTE«A°3'->£ 
JB/$LT&S£IBE*tt. ■€-©Xgfefi<3Xh©RH 
foT, W«axh£#KE«S0*liPSi 
ft 337 h£*«snT*L^nx hffitfc*. 
[0 0 0 6] £&. «7X. «gftft#77^©«IKIB 

^TOCTffi»fia«^-rafe©tt. zms&«KiB» 
ss^t^-xf^ifiMnit, e««#* 

©Stt&M£teJ£M&S£j&*&*L.£oT. EUSft© 
©«fc3fcft*&«S©«S£J*ftU fivoxhTSSft* 

©E»isiiAfc#jiE«»tR*ii«-r*ctic»4. 

[0 0 0 7] 

[»«ft«Wrsfc»©^R3 *©^Rtt, t7S7^ 
E»»#Rtf*95y^»iBd«**-f*EIMI 
WttJB * nt^lEHH £^-f*fc LTcmWMlk 
SfcfcHT, fifjfBEtt$#tt. ^SE*)l©^»ffifcffi 

B-r«^HE»£i*si5fc&B"r5i^a5E«£*iiA, n 
30 nwesmztbz. 

[0 0 0 8] £©£aEil!S«£*^TS£L.V>©«, 
^ffiE**«»KfcT^$nTH«fc©Tft5. I^C< 

a*uv^©«> ±72.y?mmmt)\ n-?i7-fK 

[0 0 0 9] ^©J;3&#HE«X*£«f-5-©^ 
K«, t75 7?M±lC E**#Rtf-fe7 3y£'*6 
lSK£#-r*E«Jl£«»«JlUT-M:f5lC»&o 

40 (A) j»J«C«fcDE«»#ta5^^7-fX'f >^ft, 

XSo 

(B) «yaEK±D-fe55 5/^«iBai£&SJfi7ett^-X 

jferrsxeo 

±e©iijfi^afc*nTa*Lv»©tt, xg (a> ~ 
(b) snosLfca, astiff^©E«A°^->aif 

[0 0 10] u^?, W^E«©i¥fi«#:c!:ft§7<^7 
50 -fvC-f >f B, Cu, Ag, Ag/Pdfg^*, Au, 



-490- 



(3) 

3 

Au/Pdfi-&*££Jfc#£f S"b©)8Sa$UW. S 
fc, SHE«©*K«#:tLT«, TIStfPdSIl: 
X/1y^U>^U *-©-hfcAu*&&J6Lfc*>©'*>, 
T i 2^'Cu£JKfCXA"y^U >^U f®±l;Cu, 
N i %XSAu<Dm&£ffizMLtc.%<D, MfcifiHT i t 
CufcOtpMfcMoft^y^U>^L&'bO)Wa*U 

[ooii] ±ia^ies¥ac*^T. x?u->toj 

0~45/zm, 3 0 0~4 0 0^yya, ^k'yf 6 0 10 
-9 0 wm, SUfJJJl 0-2 0 um, WP*4 0~6 0 
%©f&B© i fe©# ? .&K 
[0 0 12] 

[M ^SE»Sorti5Ei»*We^2EnTVss 

»|jW*fce, lS^fi<i3Xhi&5. Mir, -fe5 
©J¥2#fr£JtfiT33||itt:7£, *3fcS«i^ofc7 # 

X 7 U ->fil«[f* £ 1 tr«fc 0, 7* MJ Vfi*T?JM6 

[0 0 13] ftSffliS8£gfcDaaei8##lgT 

»dtanTv>*t, swfraffijwstfc?), i c#>f 

[0 0 14] 
GUfiffl 

1 - 

«©$OT0t&&o 

[0 0 15] 1 tt, -t:?5>y?X*2 £, 

[0 0 16] #lE$g»3«, E»H#4Rtf-t93y 
jrtt«R 5 &#T5ES1 6 OTBMWi^nT^S'bO 
T$>So ^LT, K«il*#4055, #»EilS30|*l 
«tClffltK-rSF«3fflJE*4 1 B, 0 Mm©itk7 

fe^ftTCu«tDS:SJ?S 1 0 (im, flg 5 0 /imCOJSH 

[0 0 17] E$PSfr4 0 5-^ SiiffilCfirirr 5(7 



^FjI 3 ? 6-104569 

saHKiH 2 ti. ftg&Eii4 1 trnvmr* m-£2o 

0 0^>^X hD-AOT i , J¥2 5 0 0 0:t>?*Xh 
n— A0P d&OW $ 2 Atm©Au©HJSSJg (H*# 

ID j;D&**RfcT«Mfc*n*ovr, *©^as«, 

©J¥££t. -fe^S yi?IS&K5 ©affi^?>©iS$^ 
0. 8 t©flg£B, /Vy W^ZAftZtg, (B 
/A) X 1 0 0 £*>t>T£«b&. %&^fcHm©J¥H 
ft©»£. ¥ffifttt6 0-8 OXifiVJ. Sfc, -k^S 

■?-©J¥5tJ, 6 0 /imTfe^c 

[0018] [^iE»ais©$iji*!*] ^t±E^s 

#0-k55y^X^±^t-f5 5ft0^U->->-h 
£©k*7 fc* >^X7>W& L < Kit U 7x>M o 

h®*ffltc, &s^-x N£Bftt/^->[;:x7U-> 

epmlt, m^E«, 9mm. mmmmommm 

ft*. 1 5 0 0«tt«©K£T««aftT-fc73y££ 

[0 0 19] ■fe55yi'atK«D*Bfc¥iSttff2 
Mm©Cu££j£»£T3«#^-Xh£X7U->Bl 
»JLTKfflE«/^->&^bm i&g9 0 0"CT 

-e©_kc, ^^ai6»^^7XR^7^5^ 

7s hSH#itlCT^*T§. ^UT, 9 2 O'CeS©^ 

«T»f5o ^ntT^iE«i6 i*«$n^o 

[0 0 2 0] RflM-LT, ^ 1 mm 6 1 ©±t##:< 
-X h£X7U->TOJLTft^E*/^->£J^ 

U «>tS«£fiVv «lJ«-r*Ctl;«fcoT, ^2E« 

S6 2*«$nfc 0 

[0 0 2 1] ^© J; 5 fcaW^-X h©TOJS^!lJS. 

m, 0>J?2 0 um, 4 0 0 ^"j/^n., ^tf-y76 0(i 
m, ?Li?JJ|El 5 wm, in$4 7 %©fe©^fflVifco « 
Cg«B«4. «3ttttftBfc^-x htt, -k 

[0 0 2 2] ^LT, ^4B*HOgfflfcTiRtfPd 



—491— 



(4) 



6-104569 



* - > t u zm<D 7 * v>7, y mmmzx 

[0023] mmi -hie^niEiM i ©wms© 
jtffiHisa£bfcii6**ig3fc^-r. mma, s 
a? 9 o o "c, 5 #©£#t^«e$«« i m 

mMVtc®$kZmV. tftttt. Jfcffitft /iO-c 

m) s^fo ^©Hio, ^mnmmmma. mm 
[0024] mmmm^i *mm®&mms&. 



AiaiiB<fc!K Mfnxh-i'/^X (Kb) £tfy 
^10 0ymT7%, fcfy^l 5 0 jtim*C2 

[0 0 2 5] fSMEIgte, ftBSBIIiSfcDiWg 

T-MmznT^z>(DT\ 2HftSffi*s¥at&»3, ic# 

>?4>9* TABg^OBf;#>T-f>^-1'tt 
TABU -F*»ll!* £S*££l»ik-r5C: 

[0 0 2 6] -itrni- 

[0 0 2 7] 
[HI] 



No. 


t i mom 

a 

[A] 


9 

[A] 


A ugOf 


04 *©37 


1 


10 0 0 


2 0 0 0 


3 


• 


2 


2 0 0 0 


5 0 0 0 


3 


□ 


a 


5 0 0 


10 0 0 


7 


A 


4 


10 0 0 


2 0 0 0 


7 


■ 


5 


2 0 0 0 


5 0 0 0 


7 


o 



[#He«as0Sifi*s] «#^-x h©x^u-> 

fWWfcftfcT. SfflE«£H#i'7* h U vigfcTfi 

ttKffl©#»E«a«S«jgLfco 
[0 0 2 8] [Mi] ±Etfc«ffl©#)iEiRfflRtoVs 

fc»*£H4lC3Sr. £©0J;D, #Jttt09©W«E* 
^SttfcT i SfcttP d©<&KgB;$}©J¥£#W^fc©& 50 



ttffimb^ofc«ffitj;sfe©T*D, mmm<& 

[0 0 2 9] — ggSEM 2 - 
^HMsjO^lEiSKia, -fe5S-.y?*«2&tf-fe5 

*Mi©#HEHS«£lRl«^e®fe©Tab§„ £® 



—492— 



7 

[0 0 3 0] 

[0 2] igHK»©¥£«©£8«JT3l§rffi0T& 



[01] 




(5) #W6- 1 04 5 6 9 

8 

[03] mkm<D&mwsMmvDKx, msmnvc 

[04] JfcKflCD^JBBiliSfcfct^T, ^E«0Jt 
1 

3 #SiH^H 

4 1 w^ia^ 

4 2 swan 

5 t^syifjfiai 

[0 2] 




i 3 ^ f 



6 

f 0 J 



15 



-493- 



(6) 
[04] 



<®m¥ 6-104569 




—494— 



